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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflection-type liquid 
crystal display device and a method for manufacturing the device, 
in which irregular reflectance is suppressed and high diffusion 
reflectance and high contrast are obtained. 

SOLUTION: A reflection electrode 8 is formed to have a flat face, 
having a reflecting function and a group of recessed structures 19 
for diffusion having a scattering function in a specified area ratio, 
and the group of recessed structures is distributed, in such a 
manner that if a is defined as the distance from the center of 
each recess to the pixel edge satisfies OL >9 p. m. The recessed 
structure is produced in the following processes. An organic 
photosensitive resin is applied as an interlayer insulating film 18, 
holes are formed in the position where the recesses are to be 
formed, an organic photosensitive resin is applied thereon to 
adjust the shape of the side face of the recessed structure into a 
curved face, the photosensitive resin is exposed and developed to 
form contact holes, while the interlayer, insulating film in the 
nonpixel display region which includes the mounting part of the 
driver, is removed, and the photosensitive resin is heat treated to 
be crosslinked. 
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y * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A reflector is formed as a pixel electrode on 1 principal plane of the 1st substrate, and the 
counterelectrode which consists of a transparent electrode at least is formed on 1 principal plane of the 
2nd substrate. It is the reflective mold liquid crystal display with which the liquid crystal layer was 
pinched by the opposite inner surface of said 1st substrate and said 2nd substrate. To said reflector 
The reflective mold liquid crystal display characterized by being arranged so that alpha>=9 micrometers 
may be filled when the flat side which has a reflective function, and the concave structure group for 
diffusion which has the function of dispersion are formed at the predetermined rate of surface ratio and 
said concave structure group sets distance from the core of each concave structure to a pixel edge to 
alpha. 

[Claim 2] When the concave structure group of a reflector side is a configuration which has arranged the 
pattern of concave structure at random and the number per pixel of R1 and said concave structure is 
set [ an area of 1 pixel ] to N for the diameter of the circumscribed circle of S and said concave 
structure, The reflective mold liquid crystal display according to claim 1 characterized by the rate D of 
surface ratio of said concave structure per [ which is defined by D=pi (R1/2) 2xN/S ] pixel being in the 
range of 0.3<=D<=0.8. 

[Claim 3] The reflective mold liquid crystal display according to claim 1 or 2 characterized by the 
number N per pixel of 1<=9 micrometers of 5 micrometer<=R and said concave structure having the 
diameter R1 of the circumscribed circle of each concave structure in the range of 40<=N<=350. 
[Claim 4] The thin film transistor by which the reflector side which has a concave structure group has 
been arranged at least in the shape of a matrix, It is formed through an interlayer insulation film on a 
gate line and a source line, and has a contact hole in said reflector side. Said concave structure is 
formed with said interlayer insulation film, and if b1 and the average depth of said contact hole are set 
to b2, the average depth of said concave structure A reflective mold liquid crystal display given in any 1 
term of claims 1-3 which fill the relation of bKb2 and are characterized by being 1<=1.0 micrometers of 
0.3 micrometer<=b. 

[Claim 5] An interlayer insulation film is minded on the substrate which has the thin film transistor and 
gate line which have been arranged in the shape of a matrix at least, and a source line. Are the 
manufacture approach of a reflective mold liquid crystal display of having the reflector with which the 
concave structure group and the contact hole were formed, and apply an organic system photopolymer 
as said interlayer insulation film on said substrate, and use a photo mask, and said photopolymer is 
exposed and developed. The process which forms a hole in the location in which said concave structure 
group of a pixel section viewing area should be formed, The process which applies an organic system 
photopolymer as a surface layer on said interlayer insulation film, and makes the side-face configuration 
of said concave structure the shape of a curved surface, While using a photo mask, exposing and 
developing said photopolymer and forming a hole in the location of said contact hole of said pixel section 
viewing area The manufacture approach of the reflective mold liquid crystal display characterized by 
including the process which removes said interlayer insulation film of the non-pixel section viewing area 
containing a driver mounting part, the process which heat-treats and carries out crosslinking reaction to 
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said photopolymer, and the process which forms a reflector in said substrate. 

[Claim 6] The manufacture approach of the reflective mold liquid crystal display according to claim 5 
characterized by the thickness M of the organic system photopolymer applied as an interlayer insulation 
film being in the range of 1 micrometer<=M <=4micrometer. 

[Claim 7] The manufacture approach of the reflective mold liquid crystal display according to claim 5 
characterized by the thickness N of the organic system photopolymer applied on an interlayer insulation 
film being in the range of 0.5 micrometer<=N <=1.5micrometer. 

[Claim 8] The pattern for concave structure formation prepared in the photo-mask side in the process 
which forms the hole equivalent to a concave structure group is the manufacture approach of a 
reflective mold liquid crystal display according to claim 5 or 6 that it is a regular polygon and the 
diameter of circle R2 circumscribed to said regular polygon is characterized by being in the range of 
2<=9 micrometers of 5 micrometer<=R. 

[Claim 9] Pocket information equipment characterized by constituting using the reflective mold liquid 
crystal display of a publication in any 1 term of claims 1-4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a reflective mold liquid crystal display and its 

manufacture approach. 

[0002] 

[Description of the Prior Art] From a face of panel, a reflective mold liquid crystal display (the reflective 
mold LCD is called below) modulates the outdoor daylight which carried out incidence with a liquid 
crystal panel, and displays by making it reflect with the reflecting plate formed in the back of panel. For 
this reason, a back light indispensable to a transparency mold liquid crystal display is unnecessary, and 
reduction of power consumption is possible. Therefore, the reflective mold LCD is the the best for a 
Personal Digital Assistant or a pocket device. 

[0003] However, in order to display by the echo of outdoor daylight in the reflective mold LCD, there is 
no accommodation function of incident light. For this reason, by the case where it is used in indoor or 
the night, when the illuminance of outdoor daylight is weak, since there is little outdoor daylight which 
carries out incidence, the display screen becomes very dark and it has the fault in which visibility 
deteriorates. For this reason, in the reflective mold LCD, it is necessary to raise a reflection factor so 
that the outdoor daylight which carried out incidence may be reflected as efficiently as possible. 
[0004] As a means which raises a reflection factor, preventing the propagation loss of the light in a liquid 
crystal cell or an optical member and raising the reflection factor in a reflecting plate are mentioned. As 
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an approach of reducing the propagation loss of the light by the liquid crystal cell or the optical member, 
the guest host mold means of displaying (refer to JP.7-146469.A) who does not use a polarizing plate 
paying attention to the transmission loss of the light in a polarizing plate being the largest, the one- 
sheet polarizing plate method (refer to JP,7-84252,A) which made the polarizing plate one sheet are 
learned. 

[0005] Moreover, the reflecting plate conventionally formed in the outside of a liquid crystal cell is 
formed in the interior of a liquid crystal cell as an approach of raising the reflection factor in a reflecting 
plate, and as a component of a reflecting plate, a reflection factor is high and the method (refer to JP,8- 
101384.A) which forms the reflector which combines the function as a reflecting plate and the function 
as an electrode using aluminum with a low electric resistance value is learned. 

[0006] Furthermore, irregularity is prepared in a reflector side and the method (refer to JP,5-21 7701 ,A) 
which displays using the liquid crystal cell, phase plate, and polarizing plate which gave the light- 
scattering function, and the method (refer to JP,9-146087,A) which forms the irregularity of a reflector 
by the melt method are learned. 

[0007] The conventional reflective mold LCD is the configuration whose liquid crystal layer 7 was 
pinched between the opposite substrate 3 and the reflector substrate 10, as shown in drawing 5 . The 
polarization film 1, lambda/4 wavelength plate 2, the light filter 4, and the transparent electrode 5 are 
formed in the opposite substrate 3. The reflector 80, the interlayer insulation film 180, and the TFT 
component (thin film transistor) 15 of the shape of irregularity which has arranged irregularity regularly 
are prepared in the reflector substrate 10. The TFT component 15 consists of the gate electrode 11, an 
interlayer insulation film 12, a source electrode 13, and a drain electrode 14. 

[0008] This reflective mold LCD uses together the one-sheet polarizing plate method which made the 
polarizing plate one sheet, and the method which forms the irregularity-like reflector 80 in a liquid 
crystal cell, gives dispersion nature to a reflector 80, raises a diffuse reflection factor, and means 
improvement in visibility. 

[0009] A reflector 80 is formed on the irregularity-like interlayer insulation film 180, lets the contact 
hole 17 established in the interlayer insulation film 180 pass, and is electrically connected with the drain 
electrode 14 of.TFT15. An electrical potential difference is impressed to a reflector 80 by the switching 
operation of TFT15. A reflector 80 has the function to impress an electrical potential difference to the 
liquid crystal layer 7 as a pixel electrode. 
[0010] 

[Problem(s) to be Solved by the Invention] After passing the polarization film 1, becoming the linearly 
polarized light and becoming irregular in the liquid crystal layer 7, it reflects on the front face of the 
irregularity-like reflector 80, and the light which carried out incidence to the above-mentioned reflective 
mold LCD passes the liquid crystal layer 7 again, and reaches the polarization film 1. In order to perform 
the display of white and black with an one-sheet polarizing plate, in a black display, in the circular 
polarization of light and a white display, the reflected light in a reflector side needs to be the linearly 
polarized light. 

[001 1] however, the above — in the 80th page of a regular concavo-convex reflector, the ****** of 
polarization and interference of light which carried out incidence occurred, and there was a problem 
which causes contrast lowering and rainbow-colored coloring. Moreover, in the manufacture approach of 
the 80th page of the above-mentioned reflector, it had the problem that the reflection factor 
nonuniformity by concave surface type-like heterogeneity occurred. Moreover, when concave structure 
was formed just before a pixel edge, it had the problem that the short circuits between contiguity with a 
pixel occurred frequently. 

[0012] This invention can raise the rate of scatter reflection, and can control ****** ** interference in 
a reflector, and reflection factor nonuniformity, and can prevent contrast lowering and coloring, and can 
prevent the short circuit between contiguity with a pixel, and aims to let manufacture offer an easy 
reflective mold liquid crystal display and its manufacture approach. 
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[0013] 

[Means for Solving the Problem] A reflector is formed as a pixel electrode on 1 principal plane of the 1st 
substrate, the counterelectrode which consists of a transparent electrode at least is formed on 1 
principal plane of the 2nd substrate, and the reflective mold liquid crystal display of this invention is 
premised on the reflective mold liquid crystal display with which the liquid crystal layer was pinched by 
the opposite inner surface of the 1st substrate and the 2nd substrate. In order to solve the above- 
mentioned technical problem, when the flat side which has a reflective function, and the concave 
structure group for diffusion which has the function of dispersion are formed in a reflector at the 
predetermined rate of surface ratio and a concave structure group sets distance from the core of each 
concave structure to a pixel edge to alpha, it is arranged so that alpha>=9 micrometers may be filled. 
[0014] While controlling interference of light by raising a diffuse reflection factor by preparing a diffuse 
reflector, and arranging concave structure at random according to this configuration, few reflective mold 
liquid crystal displays of contrast lowering are obtained by establishing a specular reflection side. 
[0015] In the above-mentioned configuration preferably the concave structure group of a reflector side 
When it is the configuration which has arranged the pattern of concave structure at random and the 
number per pixel of R1 and concave structure is set [ an area of 1 pixel ] to N for the diameter of the 
circumscribed circle of S and concave structure, It constitutes, as the rate D of surface ratio of the 
concave structure per [ which is defined by D=(pi(R1/2)2xN)/S ] pixel is in the range of 0.3<=D<=0.8. 
[0016] Moreover, preferably, as the number N per pixel of 1<=9 micrometers of 5 micrometer<=R and 
concave structure has the diameter R1 of the circumscribed circle of each concave structure in the 
range of 40<=N<=350, it constitutes. 

[0017] Still more preferably the reflector side which has a concave structure group The thin film 
transistor, gate line which have been arranged in the shape of a matrix at least, And are formed through 
an interlayer insulation film on a source line, in a reflector side, have a contact hole and concave 
structure is formed with an interlayer insulation film, and if b1 and the average depth of said contact 
hole are set to b2, the average depth of concave structure The relation of bKb2 is filled, and it 
constitutes so that it may be 1<=1.0 micrometers of 0.3 micrometer<=b. 

[0018] By these configurations, more effectively, while raising a diffuse reflection factor, coloring by 
contrast lowering and interference can be reduced. 

[0019] The manufacture approach of the reflective mold liquid crystal display of this invention is the 
manufacture approach of a reflective mold liquid crystal display of having the reflector with which the 
concave structure group and the contact hole were formed through the interlayer insulation film on the 
substrate which has the thin film transistor and gate line which have been arranged in the shape of a 
matrix at least, and a source line, and includes the following processes. Namely, apply an organic system 
photopolymer as an interlayer insulation film on a substrate, and use a photo mask, and a photopolymer 
is exposed and developed. The process which forms a hole in the location in which the concave 
structure group of a pixel section viewing area should be formed, While applying an organic system 
photopolymer on an interlayer insulation film, using a photo mask, exposing and developing the process 
which makes the side-face configuration of concave structure the shape of a curved surface, and a 
photopolymer and forming a hole in the location of the contact hole of a pixel section viewing area They 
are the process which removes the interlayer insulation film of the non-pixel section viewing area 
containing a driver mounting part, the process which heat-treats and carries out crosslinking reaction to 
a photopolymer, and the process which forms a reflector in a substrate. 

[0020] According to this manufacture approach, a diffuse reflection factor can be high, the reflector 
substrate which has the shape of uniform surface type which can reduce coloring by ****** and 
interference can be manufactured, and, moreover, the manufacture approach which controlled 
generating of the reflection factor nonuniformity by concave structure surface type-like heterogeneity 
can be realized. 

[0021] In the above-mentioned manufacture approach, the thickness M of an interlayer insulation film is 
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preferably constituted in the range of 1 micrometer<=M <=4micrometer. Thereby, a diffuse reflection 
factor is high and the reflector substrate which has the shape of uniform surface type which can reduce 
coloring by ****** and interference can be manufactured. Thickness M of an interlayer insulation film is 
more preferably made into the range of 1 micrometer<=M <=3micrometer. 

[0022] Moreover, let preferably thickness N of the organic system photopolymer applied on an interlayer 
insulation film be the range of 0.5 micrometeK^N <=1 .^micrometer in the above-mentioned manufacture 
approach. 

[0023] Furthermore, in the above-mentioned manufacture approach, make into a regular polygon the 
pattern for concave structure formation prepared in the photo-mask side in the process which forms 
the hole equivalent to a concave structure group, and let preferably the diameter of circle R2 
circumscribed to a regular polygon be the range of 2<=9 micrometers of 5 micrometer<=R. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of concrete operation of the reflective mold liquid 
crystal display of this invention is explained with reference to a drawing. In addition, in each drawing, 
about the same element as each element of the conventional example of drawing 5 , the same reference 
mark is attached and it avoids repeatedly [ of explanation ]. 

[0025] (Gestalt 1 of operation) One example of the pixel part of the reflective mold liquid crystal display 
in the gestalt 1 of operation is shown in drawing 1 . A pixel part consists of a reflector 8 on the reflector 
substrate 10, a transparent electrode 5 on the opposite substrate 3, and a liquid crystal layer 7 pinched 
between two electrodes. From the opposite substrate 3 side, the light which carried out incidence is 
modulated in the liquid crystal layer 7, and it displays by making it reflect in the opposite substrate 3 
direction with the 8th page of a reflector. The gestalt of this operation and a difference of the 
conventional example of drawing 5 are the points that a part for the concave structure 19 and a flat part 
20 is formed in the organic interlayer insulation film 18 and the front face of a reflector 8. About the 
detail of the reflective mold liquid crystal display of the gestalt of this operation, it clarifies through 
explanation of the following manufacture approaches. 

[0026] The light filter 4 on the red who consists of a pigment-content powder resist on this opposite 
substrate 3, green, and a blue stripe is formed in the opposite substrate 3 shown in drawing 1 using 
alkali free glass. On a light filter 4, the oxidization in JUUMU tin (hereafter referred to as ITO) film is 
formed, and a transparent electrode 5 is formed. 

[0027] Next, the gate electrode 1 1 which consists of aluminum and a tantalum is formed by the 
predetermined approach on the reflector substrate 10 using alkali free glass. The source electrode 13 
and the drain electrode 14 which consist of titanium and aluminum are arranged in the shape of a matrix 
through the interlayer insulation film 12 which moreover consists of silicon nitride, and the TFT 
component 15 which becomes each intersection of the gate electrode 1 1 and the source electrode 13 
from an amorphous silicon is formed. 

[0028] Next, the inorganic interlayer insulation film 16 which consists of silicon nitride is formed on the 
reflector substrate 10, and ultraviolet rays are irradiated using a photoresist and a predetermined photo 
mask. After that, by dry etching, the silicon nitride which forms an interlayer insulation film 16 is etched, 
and a contact hole 17 is formed on the drain electrode 14. The inorganic interlayer insulation film 16 
functions also as an electrode protective coat in a driver mounting part while functioning as an 
interlayer insulation film of the TFT component 1 5 section. 

[0029] Next, the organic interlayer insulation film 18 is formed in the whole surface on the reflector 
substrate 10. In one example, as an. organic interlayer insulation film 18, photosensitive acrylic resin (for 
example, product made from PC335:JSR) was applied, and it formed in about 3 micrometers of thickness. 
Next, a configuration as shown in drawing 2 irradiates ultraviolet rays two times 80 to 100 mJ/cm using 
the photo mask with which many concave structure patterns 22 whose diameters R2 of the 
circumscribed circle 21 are 8 micrometers were formed with a forward hexagon. Here, in one example, 
the concave structure pattern 22 prepared in a photo mask was constituted as follows. That is, it has 
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been arranged at random, having used the number N of the concave structure pattern 22 per pixel as 96 
pieces so that the ratio D of the area of the concave structure group in 1 pixel to the whole surface 
product whose diameters R2 of the circumscribed circle of a forward hexagon are 8 micrometers and 1 
pixel may be set to 0.4. Next, fixed time amount development is performed using organic alkali. At this 
time, only the hole for constituting concave structure 19 group in a pixel section viewing area is formed 
in the organic interlayer insulation film 18. Next, photosensitive acrylic resin (for example, product made 
from PC335:JSR) is applied all over the organic interlayer insulation film 18 in which the hole was 
formed, the organic surface layer (not shown) of about 1 micrometer of thickness is formed, and the 
side-face configuration of the concave structure 19 is adjusted in the shape of a curved surface. In 
addition, for convenience, except when [ of explanation ] this surface layer needs to be distinguished 
from an interlayer insulation film 18, an interlayer insulation film 18 is called also including a surface 
layer. 

[0030] Next, the photo mask which carried out opening of the non-pixel section viewing area containing 
the contact hole 17 and driver mounting part of a pixel section viewing area is used, an interlayer 
insulation film 18 is exposed and developed, and a photopolymer is removed. 
[0031] Concave structure 19 group is formed in the pixel section viewing area of the interlayer 
insulation film 18 on a substrate as a different procedure from **** here. If a photopolymer is applied all 
over an interlayer insulation film 18 and an organic surface layer is formed after removing the interlayer 
insulation film 18 of the non-pixel section viewing area containing a driver mounting part Spreading 
nonuniformity occurred with the level difference between a pixel section viewing area and a non-pixel 
section viewing area, the shape of surface type of the concave structure 19 of a pixel section viewing 
area became uneven, and reflection factor nonuniformity occurred. 

[0032] On the other hand, only the hole of concave structure 19 group is first formed in the pixel 
section viewing area of the organic interlayer insulation film 18 as an above-mentioned procedure. Next, 
after applying a photopolymer all over the organic interlayer insulation film 18 and adjusting the side- 
face configuration of the concave structure 19 to a curved surface, It turned out that the interlayer 
insulation film 18 of the non-pixel section viewing area containing the contact hole 17 and driver 
mounting part of a pixel section viewing area is exposed and developed using a photo mask, and the 
shape of surface type of the concave structure 19 of a pixel section viewing area becomes homogeneity 
by removing a photopolymer. 

[0033] After forming an interlayer insulation film 18 as mentioned above, it heat-treated in 200-degree 
C clean oven, and photosensitive acrylic resin was made to construct a bridge. As for the concave 
structure 19, the diameter R1 of about 0.6-0.8 micrometers and a circumscribed circle was formed for 
the average depth by 9 micrometers after heat treatment. Moreover, the hole with a depth of 3.2 
micrometers was formed in the part equivalent to a contact hole 1 7. 

[0034] Next, on the organic interlayer insulation film 18, the aluminum was formed, ultraviolet rays were 
irradiated using the photoresist and the predetermined photo mask, and the reflector 8 was formed using 
the etching reagent of a phosphoric acid system after that. 

[0035] On the transparent electrode 5 and the reflector 8, the polyamic acid solution (SE-721 1: Nissan 
Chemical Industries, Ltd.) of 5 % of the weight of solid content concentration was printed, and it 
hardened at 220 degrees C. Next, revolution rubbing was carried out using the rayon cloth, orientation 
processing was performed so that it might become TN orientation, and the orientation film of 120nm of 
thickness which consists of polyimide was formed. 

[0036] Next, the liquid crystal inlet was prepared, printing formation of the sealant (for example, 
SUTORAKUTO bond: Mitsui Toatsu Chemicals, Inc. make) of a heat-curing mold was carried out (not 
shown), 1 50-200 spherical spacers /which consist of plastics with a diameter of 3 micrometers on the 
reflector substrate 10 were distributed two times mm to the periphery of the opposite substrate 3 (not 
shown), and the sealant was hardened for the opposite substrate 3 and the reflector substrate 10 of 
each other at lamination and 150 degrees C to it. 
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[0037] Next, the refractive-index anisotropy carried out vacuum impregnation of the liquid crystal which 
added the chiral constituent to the fluorine system nematic liquid crystal constituent which is 0.09, 
obturated the inlet with ultraviolet-rays hardening resin, and produced the liquid crystal cell. 
[0038] The polarization film 1 which carried out the laminating of the lambda/4 wavelength plate 2 to the 
opposite substrate 3 of the liquid crystal cell formed as mentioned above was stuck, and the active- 
matrix type reflective mold LCD was produced. 

[0039] Drawing 3 shows the reflection property of the reflector in the gestalt of this operation. As an 
example 2 of a comparison, the reflection property of the conventional concavo-convex reflector was 
united, and the reflection property of a reflector which does not establish concave structure as an 
example 1 of a comparison was shown in drawing 2 . With the gestalt of operation of this invention, to 
having both the mirror plane component and the diffusion component, the reflector characteristic 
without concave structure has only mirror plane nature, and has isotropic diffusibility with a concavo- 
convex reflector. The reflection property of a reflector was measured according to the system of 
measurement shown in drawing 4 . The direct circular polarization of light plate was placed on each 
above-mentioned reflector (shown by the reflector 8), the light from the light source 40 was reflected, 
and the reflection factor at that time was measured by the electric eye 41. The color colorimeter (CM- 
508D, Minolta Co., Ltd. make) was used for measurement, and it was based on the standard white plate 
to it. 

[0040] The reflection factor of the reflector of the gestalt of this operation is 0.9%, and was able to 
acquire the sufficiently low value to 3.9% of reflection factors of the concavo-convex reflector of the 
example 2 of a comparison. Moreover, when a 1 -pixel whole surface product was set to S and the 
number per pixel of R1 and concave structure was set to N for the diameter of the circumscribed circle 
of concave structure, the diffuse reflection component had the weak rate D of surface ratio of the 
concave structure per pixel expressed with D=pi (R1/2) 2xN/S at D< 0.3, and the diffuse reflection 
component was too strong and polarization change was large at D> 0.8. As for this to the rate D of 
surface ratio, it is desirable that it is 0.3<=D<=0.8. 

[0041] Moreover, when arrangement of a concave structure group set distance from the core of 
concave structure to a pixel edge to alpha, with the liquid crystal display component with which concave 
structure was formed in the location which fills alpha< 9 micrometers, the short circuits between 
contiguity with a pixel occurred frequently. On the contrary, in the liquid crystal display component 
which has arranged concave structure so that alpha>=9 micrometers may be filled, the short circuit 
between contiguity with a pixel was able to be reduced. 

[0042] When the active-matrix mold reflective mold liquid crystal display of the gestalt of this operation 
was driven and the panel reflection factor under the source of the diffused light was measured, a 
reflection factor is [ a reflection factor ] 16.9% in 1.3% and confession voice in the state of black, and the 
good panel reflection property with a high reflection factor has been realized. Moreover, coloring by 
interference and reflection factor nonuniformity were not seen, either, but colorless monochrome display 
was able to be realized. 

[0043] (Gestalt 2 of operation) The fundamental configuration of the gestalt 2 of operation is the same 
as the gestalt 1 of operation. A point of difference is having used for formation of the concave structure 
19 the photo mask with which the diameters R2 of the circumscribed circle of a forward hexagon differ. 
With the gestalt of this operation, the photo mask which has the pattern whose circumscribed circle 
diameter R2 is 5 micrometers was used. Specifically, 290 forward hexagon patterns have been arranged 
at random so that the rate D of surface ratio of the concave structure group per pixel may be set to 0.4. 
When the reflective mold liquid crystal display was produced, by the same procedure as the gestalt 1 of 
operation, the concave structure group with an average depth of about 0.5-0.8 micrometers was formed 
in the reflector side for the diameter R1 of the circumscribed circle of concave structure by 5 
micrometers. 

[0044] When the active-matrix mold reflective mold liquid crystal display was driven and the panel 
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reflection factor under the source of the diffused light was measured also about the reflector, by the 
gestalt of this operation, a reflection factor is [ a reflection factor] 15.4% in 1.7% and confession voice in 
the state of black, and the good, comparatively high panel reflection property of a reflection factor has 
been realized. Moreover, coloring by interference and reflection factor nonuniformity were not seen, 
either, but colorless monochrome display was able to be realized. 

[0045] (Gestalt 3 of operation) The fundamental configuration of the gestalt 3 of operation is the same 
as the gestalt 1 of operation. A point of difference is a point which set to 0.5 micrometers thickness N 
of the organic surface layer to which the thickness M of the organic interlayer insulation film 18 applied 
first was applied by 2 micrometers and the degree on the organic interlayer insulation film 18. With the 
gestalt of this operation, the photo mask which has the pattern whose circumscribed circle diameter R2 
is 8 micrometers was used. Specifically, 96 forward hexagon patterns have been arranged at random so 
that the rate D of surface ratio of the concave structure group per pixel may be set to 0.4. When the 
reflective mold liquid crystal display was produced, by the same procedure as the gestalt 1 of operation, 
the concave structure group with an average depth of about 0.3-0.6 micrometers was formed in the 
reflector side for the diameter R1 of the circumscribed circle of concave structure by 10.1 micrometers. 
[0046] When the active-matrix mold reflective mold liquid crystal display was driven and the panel 
reflection factor under the source of the diffused light was measured also about the reflector of the 
gestalt of this operation, a reflection factor is [ a reflection factor ] 14.5% in 1.3% and confession voice in 
the state of black, and the good panel reflection property with a high reflection factor has been realized. 
Moreover, coloring by interference and reflection factor nonuniformity were not seen, either, but 
colorless monochrome display was able to be realized. 

[0047] (Gestalt 4 of operation) The fundamental configuration of the gestalt 4 of operation is the same 
as the gestalt 1 of operation. A point of difference is a point which set to 1.5 micrometers thickness N 
of the organic surface layer to which the thickness M of the organic interlayer insulation film 18 applied 
first was applied by 4 micrometers and the degree on the organic interlayer insulation film 18. With the 
gestalt of this operation, the photo mask which has the pattern whose circumscribed circle diameter R2 
is 8 micrometers was used. Specifically, 96 forward hexagon patterns have been arranged at random so 
that the rate D of surface ratio of the concave structure group per pixel may be set to 0.4. When the 
reflective mold liquid crystal display was produced, by the same procedure as the gestalt 1 of operation, 
the concave structure group with an average depth of about 0.7-1 .0 micrometers was formed in the 
reflector side for the diameter R1 of the circumscribed circle of concave structure by 9 micrometers. 
[0048] When the active-matrix mold reflective mold liquid crystal display was driven and the panel 
reflection factor under the source of the diffused light was measured also about the reflector of the 
gestalt of this operation, a reflection factor is [ a reflection factor ] 13.7% in 1.9% and confession voice in 
the state of black, and the good panel reflection property with a high reflection factor has been realized. 
Moreover, coloring by interference and reflection factor nonuniformity were not seen, either, but 
colorless monochrome display was able to be realized. 

[0049] When forming the rate D of surface ratio of the concave structure per pixel on condition that the 
range whose average depth the diameter R1 of a circumscribed circle is 1<=9 micrometers of 5 
micrometer<=R, and is 1<=1.0 micrometers of 0.3 micrometer<=b about 0.3<=D<=0.8 and concave 
structure, a diffuse reflection factor and contrast were high, and the above result showed that a 
property without coloring by interference was realizable. 

[0050] Moreover, when arrangement of a concave structure group set distance from the core of 
concave structure to a pixel edge to alpha, it turned out that a short circuit with a pixel, a gate line, or a 
source line can be reduced as it is alpha>=9 micrometers, and manufacture becomes easy. 
[0051] Moreover, about the regular polygon for concave structure group formation in a photo mask, 
when the diameter R2 of the circumscribed circle was 2<=9 micrometers of 5 micrometer<=R, it turned 
out that coloring by contrast lowering and interference is controlled, and the high reflective mold liquid 
crystal display of a diffuse reflection factor can be realized. 
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[0052] Moreover, when the thickness N of the organic surface layer by which the thickness M of the 
organic interlayer insulation film 18 applied first was more preferably applied to 1 micrometer<=M 
<=3micrometer and a degree on 1 micrometer<=M <= 4 micrometers and the organic interlayer insulation 
film 18 was 0.5 micrometer<=N <=1 .Smicrometer, it turned out that coloring by contrast lowering and 
interference is controlled, and the high reflective mold liquid crystal display of a diffuse reflection factor 
can be realized. 
[0053] 

[Effect of the Invention] According to the reflective mold liquid crystal display of this invention, a part 
for the flat part which has the function of the echo and dispersion to a reflector side, and by preparing 
the pattern of a concave structure group in the concave surface for diffusion at random, and forming by 
the predetermined rate of surface ratio, and position convention, a diffuse reflection factor can control 
contrast lowering and coloring by interference, and reflection factor nonuniformity highly, and 
manufacture can realize an easy reflective mold liquid crystal display. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Structural drawing of the reflective mold liquid crystal display concerning the gestalt 1 of 
operation of this invention 

[Drawing 2] The top view of the photo mask used with the gestalt 1 of operation of this invention 
[Drawing 3] the reflective mold liquid crystal display concerning the gestalt 1 of operation of this 
invention — reflection property drawing of the reflector to kick 

[Drawing 4] Drawing showing the system of measurement used in order to measure the reflection 
property of drawing 3 

[Drawing 5] Structural drawing of the reflective mold liquid crystal display of the conventional example 
[Description of Notations] 

1 Polarization Film 

2 Lambda/4 Wavelength Plate 

3 Opposite Substrate 

4 Light Filter 

5 Transparent Electrode 

7 Liquid Crystal Layer 

8 Reflector 

1 0 Reflector Substrate 

1 1 Gate Electrode 

12 Interlayer Insulation Film 
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13 Source Electrode 

14 Drain Electrode 

15 TFT Component 

16 Interlayer Insulation Film Film 

17 Contact Hole 

18 Organic Interlayer Insulation Film 

19 Concave Structure 

20 Flat Part Which Has Mirror Plane Nature 

21 Circumscribed Circle 

22 Concave Structure Pattern 
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